Lung cancer is a common type of cancer. The aim of this study was to examine Health-Related Quality of Life (ΗRQOL) in lung cancer patients and the demographic/medical characteristics that are related to it. A crosssectional study was conducted in "Sotiria" Chest Diseases Hospital, Greece, with a sample of 200 lung cancer patients. Patients completed a composite questionnaire including demographic/medical information, EORTC-QLQ-C30 and ΕΟRTC-QLQ-LC13. The duration of the study was 17 months (April 2014 to August 2015). SPSS v.25 was used for the analysis of data. Mean age was 68.5 years, 70.5% were men, 81% were married, 84% had Non-Small Cell Lung Cancer (NSCLC) and 16% had Small Cell Lung Cancer (SCLC). Patients evaluated their ΗRQOL as moderate (Μ = 51.71). The predominant symptoms were fatigue, pain, dyspnoea, insomnia, and appetite loss. Most of the symptoms were negatively correlated with the functional scales of EORTC-QLQ-C30. Better perceived health and ΗRQOL were related to the absence of recurrence and higher educational level. All functional scales were significantly affected by recurrence. Gender, income status, metastases, information about the diagnosis and months elapsed since diagnosis significantly affected only some functional scales. These results can be used to identify patients at high risk for having poor HRQOL and to improve their therapy plan. Future research is suggested, in order to further investigate and clarify the study's results.
Introduction
Lung cancer is the most common type of cancer worldwide (about 12.3% of all new cases-the same percentage as breast cancer) and the leading cause of cancer mortality in both sexes [1] .
There are two main histological types of lung cancer, non-small cell lung cancer (NSCLC; approximately 85% -90% of lung cancers) and small cell lung cancer (SCLC; about 10% -15% of lung cancers), with the latter having worse prognosis and quality of life. Moreover, lungs are a common site for metastases from other organs (e.g. breast, colon, etc.). Approximately two of three patients diagnosed with lung cancer are over 65 years old and the average age at the time of diagnosis is about 70 years [2] . Lung cancer has one of the poorest prognoses of all human malignancies and its five-year survival rate is very low (18% in USA and 12.6% in Europe) [3] . This fact can influence patients' responses to the diagnosis, with a decline in Health-Related Quality of Life (ΗRQOL) [4] .
ΗRQOL is a multidimensional concept reflecting the persons' physical health, psychological state, level of independence, social relationships, personal beliefs and their relationship to salient features of their environment [5] . ΗRQOL in patients with neoplastic/malignant disease is correlated with the clinical outcome and survival [6] [7] and depends on the type of cancer, tumor localization and stage, comorbidities, type of treatment, prognosis and survival [8] . In addition, it is of great importance in advanced-terminal cancer patients, as therapy is palliative for them [9] .
Lung cancer patients experience a significant burden due to comorbidities and symptoms and have decreased quality of life [10] [11] compared with the general population or with survivors of other cancer types [12] . The main symptoms that adversely affect HRQOL are dyspnoea (related to cancer), persistent cough, the shortness of breath, fatigue, chest pain, diarrhea, sleep disturbance, and appetite loss [11] [13] .
In Lemonnier's et al. study (with a sample of NSCLC patients) the lowest score was observed in diarrhea scale and the highest score in fatigue scale. Concerning the functioning dimensions, the highest score was observed in cognitive functioning and the lowest in role functioning [7] . Larsson et al. examined patients with advanced NSCLC and found that global health status and physical, role, and emotional functioning were markedly deteriorated. Moreover, the most prominent symptoms were dyspnoea, fatigue, coughing, insomnia, appetite loss, and pain [14] .
Several demographic and clinical characteristics of lung cancer patients that influence HRQOL have been investigated, but the results are inconclusive [4] . Women seem to have poorer HRQOL [14] and higher rates of depression prior to treatment than men [15] . Marital status seems not to affect HRQOL [16] . Older age predicts poorer HRQOL [17] but in other studies, poorer HRQOL has been positively correlated with younger age [14] . Higher education has been associated with better HRQOL in several studies [18] [19] . The advanced stages of the disease are related to a decline in HRQOL, due to multiple symptoms [14] .
The role of metastases is also important. The patients with metastases experience impaired quality of life [20] . Concerning smoking, Brown Johnson et al. [4] argue that it does not affect HRQOL significantly, but Pierzynski et al. [19] have found that former/current smokers report worse HRQOL than never smokers.
Chest surgery is a main component of treatment [8] and chronic pain is the most common complication [21] . HRQOL is still significantly impaired at 6 -12 months after surgery [22] . In particular, its physical domains deteriorate early after surgery but improve to baseline by 6 months after surgery [21] [22] . Extensive surgery is related to deterioration in the quality of life [22] [23] and to significant decline in physical, social and role functionality [24] .
Chemotherapy is accepted as a standard of care for advanced NSCLC and seems to have a positive impact on HRQOL [25] . Palliative chemotherapy is also beneficial to the HRQOL in the advanced stages of the disease [11] .
High-dose radiotherapy or concurrent chemo-radiation seems to be a welltolerated treatment option with preservation of HRQOL [26] . Langendijk et al. [27] examined NSCLC patients receiving radical radiotherapy and found that the HRQOL response rates were excellent for haemoptysis, good for chest pain, arm/shoulder pain and appetite loss, and poor for dyspnoea, cough, and fatigue.
Scores varied from 35% for physical and role functioning to 55% for social and cognitive functioning, while the score for global QOL was 36%.
The aim of this study was to examine ΗRQOL in lung cancer patients and the demographic and medical characteristics that are related to it. The recognition of these factors will help health professionals to provide better care to these patients. Patients were coming to the day clinic to receive chemotherapy, to be prescribed medications, and to be further examined. These patients completed the questionnaires before starting their daily therapy. Patients who had finished their treatment visited the outpatient clinic for follow-up and completed the questionnaires after their examination. The sample consisted of diagnosed lung cancer patients, regardless of histological type and stage. Patients with secondary lung cancer, serious psychiatric symptoms, and those who could not participate due to their impaired health status (as it was ascertained by the doctors or the medical records) were excluded.
Methods

Procedure
A composite questionnaire was used, which included sociodemographic data, information about the medical history, as well as EORTC QLQ-C30 and ΕΟRTC QLQ-LC13. The sociodemographic data were completed during the interview and the information about the medical history were obtained later from the individuals' medical records and from the hospital's files. Patients were informed in detail about the purpose of the study, were given an information sheet, signed the consent form and were included in the study.
Measures
EORTC QLQ-C30: It consists of 30 items divided into functional scales (physical, role, emotional, cognitive, social functioning) and symptom scales (fatigue, nausea/vomiting, pain, dyspnoea, insomnia, appetite loss, constipation, diarrhoea, financial difficulties). Moreover, there is a global health status/HRQOL scale. Total score ranges from 0 to 100. A high score in functional scales and in the global health status/HRQOL scale represents a high/healthy level of functioning and a high HRQOL. In the contrary, a high score in a symptom scale/item represents a high level of symptomatology [28] . The questionnaire has been used in a wide range of cancer studies. Its Greek version presents good validity and reliability (especially for the functional scales) [29] .
ΕΟRTC QLQ-LC13: The lung cancer module consists of 13 questions assessing lung cancer-associated symptoms (cough, haemoptysis, dyspnoea, site specific pain), treatment-related side effects (sore mouth, dysphagia, peripheral neuropathy, alopecia) and pain medication. Its scoring is identical to that for the symptom scales of the ΕΟRTC QLQ-C30.
EORTC QLQ-C30 in combination with the ΕΟRTC QLQ-LC13 is the most frequently used tool for assessing HRQOL in lung cancer patients [30] . These tools have sensitivity to the imaging of changes in symptoms during treatment [28] and have presented satisfactory reliability and validity [31] .
In this study, EORTC QLQ-C30 and ΕΟRTC QLQ-LC13 were used after obtaining a permission from the European Organisation for Research and Treatment of Cancer.
used to examine the normality of continuous variables. The analysis included descriptive statistics and Spearman's correlation coefficients for the examination of linear correlations among quantitative variables. Mann-Whitney and Kruskal-Wallis tests were used to check statistically significant differences between two or more than two groups, respectively. Non-parametric tests were used because of the non-normal distribution of the data. Moreover, multiple linear regressions with the Global health status/HRQOL (QL) scale and the functional scales of EORTC-QLQ-C30 as the dependent variables were performed. Statistical significance level (p-value) was set to 5%.
Ethics
The hospital's Research and Ethics Committee gave approval for the study and a signed informed consent was obtained from all participants. All patients took part on a voluntary basis and were not remunerated for their participation. They were informed that they could stop completing the questionnaire at any time they wished. They were also assured that the collected data would be used only for the purpose of the study, and that their decision to withdraw would not compromise the standards of the care provided.
Results
According to the eligibility criteria, 222 patients were selected to participate in the study and 200 of them accepted (response rate: 91%). Non-participation was mainly due to time constraints.
Participant's mean age was 68.5 years (Min: 48, Max: 91, Range: 43). The mean time since diagnosis was 13.5 months (Min: 1, Max: 60, Range: 59). 28% of the patients had no other diseases, 25% suffered from another disease (e.g., coronary heart disease, diabetes mellitus) and 26.5% from two other diseases. The rest demographic and medical characteristics of the sample are presented in Table 1. The majority of the patients were men (70.5%), 65 -74 years old (43.5%), married (81%), illiterate or primary school graduates and had adequate income status. Concerning their medical characteristics, the vast majority of them suffered from NSCLC (84%) and were smokers (86.9%), informed about their diagnosis (95%) and had no metastases (75.5%) or recurrence (90%). In addition, most of them were subjected to therapy in Day clinic (84.5%) and the most common type of therapy was chemotherapy, as monotherapy (52.5%).
Descriptive statistics and mean differences between patients with SCLC and NSCLC in the questionnaires' score are presented in Table 2 . Scores in all functional scales of EORTC-QLQ C30 were > 48. Low scores were observed in RF, SF, and PF scales and high score in CF and EF scales. There were no significant differences between NSCLC and SCLC patients. The symptoms that mainly affected patients were fatigue, pain, dyspnoea, insomnia, and appetite loss. In addition, financial difficulties greatly affected patients. Patients evaluated their quality of life as moderate during last week (Μ = 51.71). Patients with SCLC had Journal of Biosciences and Medicines significantly higher scores in the "Coughing" subscale than patients with N-SCLC, and patients with N-SCLC had higher scores in the "Peripheral neuropathy" subscale than patients with SCLC.
Age and months elapsed since diagnosis was not significantly correlated with functional and symptom scales of EORTC QLQ-C30. The majority of the symptoms were negatively correlated with the functional scales ( Most of the symptoms (evaluated with EORTC QLQ-LC13) were significantly correlated with dyspnoea and coughing. Symptoms that were negatively correlated with perceived health/quality of life were dyspnoea, fatigue, pain and nausea and vomiting (Table 5 ).
According to multiple regressions ( 
Discussion
This study aimed to assess the HRQOL in a sample of lung cancer patients in Table 3 . Correlations between EORTC QLQ-C30 and EORTC-QLQ-LC13. [7] .
Hypotheses 2 and 3 were also partially confirmed, by inspection of the results. Contrary to other findings [2], no significant differences were found between SCLC and NSCLC patients.
Better perceived health and quality of life were related to the absence of recurrence and higher educational level. The findings of the educational level are similar to that found in other studies [14] [18] [19] . Patients who had not metastases had higher score in role, cognitive and social functioning than patients who had metastases. Similar results about impaired HRQOL of patients with metastases have been reported by Trippoli et al. [20] .
Concerning gender, although other researchers have reported that women have poorer HRQOL than men [14] [15] , in this study, women had a higher score than men only in role functioning and not in perceived health/quality of life.
In addition, marital status did not affect HRQOL, as found by Jatoi et al. [16] .
Findings of other studies about the effect of age on HRQOL are contradictory [14] [17] and in the present study, age was not significantly related to HRQOL. Income status has not been examined as a determinant of HRQOL in other studies. This study indicated the crucial role of this variable in HRQOL outcomes (especially in cognitive and social functioning). As far as smoking is concerned, there are mixed results [4] [19] and in this study, no differences were found between smokers and no smokers in HRQOL.
The type of therapy was not significantly related to the perceived health/quality of life of the patients, although extensive surgery is related to greater deterioration in the quality of life [22] [23] [24] . This may be due to the fact that most patients were subjected to combined types of therapies and none was subjected to surgical resection as monotherapy. The stage of cancer was not recorded but months elapsed since diagnosis (as a related variable) was not significantly correlated with HRQOL. Other researchers have reported that the advanced stages of the disease are related to a decline in HRQOL, due to multiple symptoms [13] .
The majority of the symptoms were negatively correlated with the functional scales and hypothesis 4 was confirmed. The main symptoms that adversely affected the quality of life were fatigue, pain, dyspnoea, coughing, insomnia, appetite loss, pain in chest etc. Similar results have been reported in other studies, too [7] [11] [12] . Coughing and dyspnoea adversely affected the quality of life, as it has been reported in other studies [11] . Diarrhea does not seem to greatly affect HRQOL and similar results have been reported by Lemonnier et al. [7] .
The strengths of this study include the novelty of the topic examined for the Greek population with cancer, the ability to assess the relationship of various demographic/medical factors with HRQOL, and the use of standardized/reliable questionnaires. As for the research limitations, it must be highlighted that this is a cross-sectional study, in which it isn't possible to examine causal relations. Furthermore, the stage of the disease was not recorded for some patients (because there was a need for restaging the disease or this information didn't exist in the medical records).
In conclusion, this study identified the moderate level of HRQOL in lung cancer patients in Greece and the several demographic and medical factors that were significantly related to it. These results can be used to identify patients at high risk for having poor HRQOL.
In addition, the evaluation of the quality of life could improve the therapy plan and the referrals to psychologists and to other health professionals.
Future research is suggested, in order to further investigate and clarify the study's results. Similar research could be conducted with different research designs (e.g. prospective studies, case-control studies, etc.) and larger sample.
Moreover, it would be helpful to compare lung cancer patients with patients having other sites of cancer. Surveys could also focus on patients with particular needs and characteristics, e.g. on patients with high comorbidity, who were never smokers etc.
